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DISEASES OF PLANTS. 

Fungi and Disease in Plants: An Introduction to 
the Diseases of Field and Plantation Crops, 
especially those of India and the East. By 
E. J. Butler. Pp. vi + 547. (Calcutta and 
Simla: Thacker, Spink, and Co., 1918.) 

HE research work published from time to 
time by the staff of the Agricultural Re¬ 
search Institute at Pusa has shown a high 
standard, which is well maintained by this pioneer 
volume on the fungous diseases of field and 
plantation crops of India and the East, 
written by Mr. E. J. Butler, Imperial mycologist 
for India. When we realise what a dull book 
might have been compiled in the old “ museum 
catalogue ” manner, we gratefully extend a warm 
welcome to this volume, through which the spirit 
of research breathes so strongly. 

The book is divided into two sections, and in 
each the numerous references made to the work 
of mycologists all the world over, and the excel¬ 
lent bibliography, are evidence of the wide read¬ 
ing of the author. 

In part i. we have a clearly written intro¬ 
duction to the study of mycology, with 
chapters on the nature of fungi, their food, 
the life-histories of parasites, the causation of 
•disease, and the principles of the control of plant 
diseases. 

We have so few scientific data as to “ condi¬ 
tions affecting the host” and “predisposition” 
that a satisfactory treatment of the subject is 
almost impossible. Mr. Butler states (p. 124) that 
“ the mere growth of a plant under glass may 
reduce its resistance” to rust and mildew; just 
recently the converse has been proved to be the 
case with respect h> the hop-plant and its mildew. 
Anyone who has studied the attacks of the oak- 
mildew in woods in England will find it impos¬ 
sible to believe the statement (p. 116) that “the 
injurious effect of factory smoke ” is required to 
“lower the resistance” of this host-plant. Mr. 
Butler assumes that the new varieties of potatoes 
put on the market as “blight resisters ” are all 
really so at the start, and that they “deteriorate ” 
and become susceptible. It may be asked whether 
there was really scientific evidence of such original 
immunity, or whether it is not a common “ trick 
of the trade ” to describe new varieties as “blight 
resisters.” We still remember the shock of find¬ 
ing Septoria petroselini and Cercospora melonis 
virulently infesting a new variety respectively 

of celery and cucumber, each described as “-’s 

Disease Resister” ! That immunity does not 
<r wear off,” so to speak, appears to be proved 
with regard to certain varieties of potatoes which 
resist the attacks of “wart-disease” irrespective 
■of the age of the variety or the vigour of the 
shoot. Again, in those cases where it appears that 
a parasitic fungus recently introduced into a 
country diminishes its virulence of attack, the 
possible explanation must not be lost sight of that 
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—as with the chrysanthemum when its rust found 
its way into this country—the most susceptible 
varieties go out of cultivation and are replaced 
by more resistant ones. 

Part ii. comprises “Special Diseases.” Nearly 
200 diseases of Indian crops are mentioned; each 
disease is given, first, a general description, 
admirably written for the needs of the “man on 
the land.’’ The description of each growing 
crop and its particular disease has that invigo¬ 
rating freshness which the use of the field-notes of 
a keenly interested investigator alone can give. 
No planter could wish for better accounts of the 
“ Tikka ’ ’ disease of the ground-nut, of the seed¬ 
ling blight ” of castor, and of the “red rot ” and 
“wilt” of the sugar-cane; the author’s strong, 
clear, descriptive style is also well shown in his 
treatment of the diseases of tea and rubber. After 
the general description of the disease, tech¬ 
nical details are given sufficient to satisfy 
the needs of the student. The very numerous 
illustrations, many of which are from drawings 
of native Indian artists, or copies by them in ink 
or wash of Mr. Butler’s fine pencil work, are 
exceptionally good: the sensitive drawings of 
leaves— e.g. in Figs. 124 and 127—are a delight 
artistically. 

Many columns here could be filled with extracts 
from this book of great interest both from the 
economic and the purely scientific sides. We are 
enabled to realise the special difficulties of com¬ 
bating fungous diseases in such countries as 
India; to see “ the spraying coolies who have to 
climb the trees”; to watch the distribution 
through the villages of Bombay of “ one-anna 
packets of copper sulphate ’ ’ (sufficient to protect 
against “ smut ” enough seed of “ jowar ” to sow 
four acres); and to admire the industry of those 
tea-planters who, over an area of 1300 acres; 
hand-picked and destroyed in two seasons more 
than 32 tons of leaves affected with “blister 
blight ” (Exobasidium). The money losses in¬ 
volved in many of the diseases is very consider¬ 
able; the value of the grain of “jowar ” destroyed 
by “smut ” in Bombay alone is estimated to ex¬ 
ceed a million sterling annually. Amon£ a mass 
of interesting facts we may note the correlation 
of epidemics of wheat rust with the varying 
humidity of the air; the killing of the mycelium of 
Phytophthora infestans in the potato-tuber by the 
climatic heat of the plains; the marked parasitism 
of Cladosporium (which appears to be becoming a 
pest in England) on wheat and “ jowar ”; and 
the existence of specialised “flax ” and “linseed ” 
races of Melampsora Uni, It may be pointed out 
that the general statement (p. 62) that “ in black 
rust the aecidial form on the barberry has 
the same specialisation as the uredo-teleuto,” 
while true as regards some countries, needs to be 
qualified by reference to the work of Arthur in 
1910, which showed that in the United States the 
specialisation of parasitism has proceeded on dif¬ 
ferent lines; the genus Oospora (p. 81) is now re¬ 
placed by Actinomyces; the word “botanical” is 
used wrongly (pp. 60, 61) to mean “morpho- 
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logical ’ ’; the wall of the perithecium in the Ery- 
siphaceae does not gradually rot away (p. 273), but 
opens by a definite rupture; and it is very hetero¬ 
dox to state (p- 143) that the right way to mix 
the components of Burgundy mixture is exactly 
the same as with Bordeaux mixture. 

High praise must be given to the printers for 
surmounting so successfully the special difficulties 
of printing which obtain at Calcutta; the mis¬ 
prints are so rare that the two noticed may be 
mentioned here—at p. 163 “rust-resting” is 
printed for “rust-resisting,” and at p. 353 “ saco- 
spores ” for “ ascospores. ” 

This work, which is particularly delightful in 
its readable quality, will inevitably become the 
“classical” book of reference for both the culti¬ 
vator and the student of mycology in India. It 
would be well if in the next edition the author 
gave more information on “ pure culture ’ ’ 
methods, enriched as this would be by his intimate 
knowledge of how to overcome the difficulties that 
result from the special climatic conditions. 

E. S. S; 


THE DOUBLE-STAR WORKER’S VADE- 
MECUM. 


The Binary Stars. By Prof. R. G. Aitken. 
Pp. xiv + 316. (New York: Douglas C. 

McMurtrie, 19x8.) 


T HIS book is issued as one of the series of 
semi-centennial Publications of the Univer* 
sity of California. We are informed in the intro¬ 
duction that “ the object of this volume is to give 
a general account of our present knowledge of the 
binary stars, including such an exposition of the 
best observing methods and of approved methods 
of orbit computation as may make it a useful 
guide to those undertaking the investigation of 
these systems; and to present some conclusions 
based upon the author’s own researches during 
the past twenty years.” 

The spectroscopic binaries, and also the visual 
binaries, are regarded as “ members of a single 
species,” and the development in recent years of 
both sections has tended to show that “the only 
differences between the spectroscopic and visual 
binary stars are those which depend upon the 
degree of separation of the two components.” 
Granting this, the compilation of such a volume 
as that now under review became inevitable; and 
no one man is more favourably equipped for the 
task than Prof. Aitken, who, while living in the 
midst of workers in the spectroscopic section, is 
himself the incarnation of the visual section. 
Although not mentioned here, eclipsing binary 
stars are also regarded as members of the family, 
and the exhaustive and interesting chap, vii., 
which the author devotes to them, certainly adds 
value to the book. There are at present about 
one hundred and fifty known, and the chapter is 
based on the researches of Russell and Shapley. 

The substance of chaps, i. and ii. is historical, 
and the author proves that, in both visual and 
spectroscopic work, American observatories have 
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made double-star astronomy peculiarly their own. 
It is indeed the fact, and explains why American 
astronomers are so prominent throughout the book. 

Chap. iii. is devoted to observational methods 
and means, including the micrometer, resolving 
power, and personal equation. As one would 
expect, there is much sound and practical advice. 
On the working catalogue, a difficult' subject, it 
is Prof. Aitken’s deliberate judgment that, under 
average good observing conditions, the angular 
separation of pairs measured should be nearly 
double the theoretical limit. Of course, observers 
with the largest telescopes must not be bound by 
this, for if they do not measure the very closest 
pairs the time devoted to their discovery is wasted. 
The note on the non-use of diaphragms is short 
and sound. The reviewer found a neutral-tint 
glass at the eye-end a sufficient and more con¬ 
venient help. 

In chaps, iv. and vi. the author discusses fully 
the various methods in use for computing orbits 
of visual and of spectroscopic binaries respec¬ 
tively. He carefully points out the advantages 
of each method, giving many useful hints, and 
illustrations by concrete examples. These two 
chapters have been well considered and developed; 
they practically exhaust the subject. 

Between these two chapters is another _ in 
which will be found a welcome description 
of the spectroscope and of the manner in which 
accurate measures of displacement in the spectral 
lines can be made, the photographic portion being 
illustrated by a minute account of the “Mills 
spectrograph.” In chap. viii. is a table of eighty- 
seven visual binaries “ divided into two groups, 
the first containing orbits which are at least fairly 
good approximations, the second the less accurate 
orbits.” But as we are told that “several orbits 
included in either one of the two groups might 
find a place in the other,” the division seems 
superfluous. These orbits have been selected in 
general because they are the most recently com¬ 
puted. There is also a table of 137 spectro¬ 
scopic orbits, but only 119 are used in the discus¬ 
sions. From a number of interesting results we 
extract the following relations between the periods 
and eccentricities :— 
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A relationship so definite must have a physical 
significance. Later, on p. 221, it is shown that 
in the Cepheid variables this relation does not 

hold. ... 

Treating of relative masses of visual binaries, 
Prof. Aitken remarks: “The most reliable 
values are those deduced by the late Lewis Boss,” 
and the table on p. 216 is constructed on this 
idea, the work of several other computers being 
omitted. This is a pity, and the author himself is 
not convinced, for later he tells us that Boss 
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